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ASEP Seminar 
MFSA Program 
Society of Vacuum Coaters 
Social Events 
Spouse/Guest/Golf Program ..........::.sssssscsseeeseeeececeeeeeceneenes May/98 
Technical Conference Program Feb/8 (preliminary) 
May/16 (abstracts) 
Technical Session Organizers & Chairmen 
34th William Blum Lecture 


AESF Research Corner by Dr. James H. Lindsay 
An Overview 
AESF’s Summer Grant Program 


AESF Research Project & Summer Grant Reports 

High-Resolution Electron Microscopy of the Iron-Zinc Delta Intermetal- 
lic Phase 
Lucille A. Giannuzzi, Atul S. Ramani, Paul R. Howell, Howard W. 
Pickering & William R. Bitler 

Membrane Diffusion of Neutral Species for Recovery (Summer Grant 
Project 22) 1992 
Mark M. Benjamin July/40 

Alloy Plating 

Composition, Structure & Morphology of Cu-Zn Alloy Deposits from 
Pyrophosphate Baths 
Yutaka Fujiwara & Hidehiko Enomoto 

Characterization of Amorphous Ni-Cr-P Electrodeposits 
Terry R. Guilinger, James E. Voytko, Ralph E. White & 
Ken-Ming Yin 

Electrolytic Preparation of Sm-Co Thin Films 
& Their Magnetic Properties t 
Yuichi Sato, Tomoyo Takazawa, Masatoshi Takahashi, ‘Hiroshi 
Ishida & Koichi Kobayakawa 

Structure & Properties of Electroless Nickel-Boron Alloy 
Hongzhe Zhang, Xun June Zhang & 
Yun Kun Zhang 

Electrodeposition of Thick & Bright Silver-Germanium Alloy Coatings 
M. De Bonte, J.P. Celis & J.R. Roos July/43 


Jan/52 


Mar/46 
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Aluminum/Anodizing 

An Alternative to Cadmium: lon Vapor Deposition of Aluminum 
Brian T. Nevill 

IVD: Eliminating Tank Electroplating Solutions for Cadmium 
Deborah Lansky 

In-Tank Filtration for the Anodizing Industry 
Gene Horvath & Steve Isham 

Aluminum Deposits on 42CD4 Steel Substrates by Molten Salts 
Electrolysis 
S. Kalogeropoulou, Y. Chryssoulakis, L. Gregoire & 


Cracking of Anodized Coatings on Aluminum 
R.S. Alwitt & R.C. McClung 
Cold Sealing Mechanism of Anodic Oxide Films on 


Aluminum—Part |: Composition & Structure of Cold-Sealed Oxide | 


Films 
Yi Li, Zufang Zhu, Zhiyu Jiang & Manming Yan 
Cold Sealing Mechanism of Anodic Oxide Films on Aluminum—Part II: 
Cold Sealing Models of Oxide Films 
Yi Li & Zufang Zhu 


Analytical Techniques 
On-Line Determination of Chromium Thickness During Plating 
A. Abbate, J. Frankel & M. Doxbeck Feb/57 
An Improved Method for Measuring Phosphorus Using 
Spectrophotometry 
J.L. Mullen 
Micro-method of Surface Roughness Measurements with SEM 
Wing-yan Ng, Kwan-dick Chan & Ming-kong Lau 
The Rotating Cylinder Hull Cell: Design & Application 
C. Madore & D. Landolt 


Automotive 
Double Eagle Plates Steel for Automobiles 
A Clean Way to Plate 
New Colorado Plating Shop: 
Taking a Shine to Luxury Cars 


Book Review 
Electrodeposition—The Materials Science of Coatings 
& Substrates By Jack W. Dini 
Reviewed by Dr. George A. DiBari 
Electroless Plating: Fundamentals & Applications 
By Glenn O. Mallory & Juan B. Hajdu 
Reviewed by Dr. James H. Lindsay June/22 
Branch Profiles 
Orange County Metropolitan 
Grand Rapids 


Brass Plating 

Bright Brass Plating from Alkaline 
Pyrophosphate-Tartrate Baths 
Yutaka Fujiwara & Hidehiko Enomoto 


Cadmium 

IVD: Eliminating Tank Electroplating Solutions for Cadmium 
Deborah Lansky 

Alternatives to Cadmium Coatings for Electrical/Electronic 
Applications 
Eric W. Brooman Feb/29 

The OSHA Cadmium Standard—Tough Schedule/New Compliance 
Concepts 
Arthur J. Boehm Apr/52 


Chromium 


Laser-Melting Treatment of Thick Chromium Electrodeposits on Brass | 


Substrate 
Pandora Psyllaki, S. Polymenis, Y. Chryssoulakis & 
D. Pantelis 
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Mar/59 | 





May/120 | 
| Copper 


| On-Line Determination of Chromium Thickness During Plating 


A. Abbate, J. Frankel & M. Doxbeck 

Cathode Polarization in Trivalent Chromium Plating 
Zhenmi Tu, Zhelong Yang, Jinshuang Zhang, Mao-Zhong An & 
Wen-Liang Li 

New Colorado Plating Shop: 
Taking a Shine to Luxury Cars 


Feb/57 


Cleaning & Surface Preparation 

Eliminating 1,1,1-Trichlor Vapor Degreasing in Aerospace Repair 
Applications 
Glenn Travis & Cynthia Boster 


| Organic & lonic Soil Removal by Vapor Degreasing with a Heteroge- 


neous Azeotrope of Perchloroethylene & Water 
Eric L. Mainz 
Substrate Surface Preparation— 
Cleaning Environment (SVC) 
A New Process Alternative for Replacing Ozone-Depleting Solvent 
Cleaners 


Composite Plating 
A Wear-Resistant Composite Coating 


Xinmin Huang & Zonggang Deng Feb/62 


Characteristics of Electro-Codeposition of Cobalt-Titania Composites 
July/48 | 


E.P. Rajiv & S.K. Seshadri 


Continuous Strip Plating 


| AESF Continuous Steel Strip Plating 


Symposium Jan/22 (preliminary) 
Feb/19 (abstracts) 
Mar/28 (update) 
Planning & Organization Lead to a Successful 
Symposium July/18 
Conversion Coatings 
Critical Evaluation of a Cold Phosphating Bath 
T.S.N. Sankara Narayanan & M. Subbaiyan 


Metallization of Aluminum Nitride Substrates by Electroless Copper 
Plating 


Bi-Shiou Chiou, J.H. Chang & Jenq-Gong Duh June/65 


| Copper Recovery & Cyanide Destruction with a Plating Barrel Cathode 


& a Packed-Bed Anode 


C.-D. Zhou & D.-T. Chin June/69 


| The Mechanical Behavior of Electroplated Copper at Elevated 


Temperatures 
K.C. Lin & K.G. Sheppard 


| Diffusion Behavior of Copper Through Electroplated Silver Leadframes 


S. Wakabayashi, T. lijima, M. Nakazawa, N. Kaneko & 
Nov/63 


_ Decorative Finishing 
| A Place in Providence: Al Weisberg Searches for Home for Jewelry 


| EAST News by Dr. A. Choms 
| Feb/80, Mar/76, July/76, Aug/72, Nov/104 


| Economics (Impact on Finishing) 
| Worldwide Trends in Surface Finishing; Part 1 


Editorials 


| Is AESF’s Status as a Technical Society in Jeopardy? 


W.H. Safranek 
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AESF’s Status as a Technical Society is Not in Jeopardy 

ANISH MW MUM re casssdccccsasasecarssnciikectaivcsssccentiaabensasitsivexdscssasstonesie ivtsar/6 
Government Relations in Action 

TAS ATONTUNIONS ITs cscsccdccsensenccusssesnucesteassdssnscscsnsssoccesonssensbes Apr/6 


Electroforming 

Looking Ahead with Industry-Giant Xerox 
Ray Bailey, Gary Bach, Ron Bilek, Harvey Hewitt, Ed Wallin, CEF, 
& Joe Weber 


Electroiess Plating 
Electroless Copper Plating on PVC Composites as Affected by 
Organic Acids 
M. Hassib Abbas & A.A. Abd El-Hakim 
Electroless Nickel Plating from an Acidic Tartrate Bath 
T. Mimani & S.M. Mayanna 
Effect of Agitation in Electroless Nickel Deposition 
K. Sevugan, M. Selvam, K.N. Srinivasan, T. Vasudevan & 
P. Manisankar 
Structure & Properties of Electroless Nickel-Boron Alloy 
Hongzhe Zhang, Xun June Zhang & Yun Kun Zhang 
Electroless Nickel is One of Pittsburgh Plater’s 
Mainstay Processes 
Structure of Electroless Nickel Coatings 
N.M. Martyak, S. Wetterer, L. Harrison, M. McNeil, R. Heu &A. Albert 
Neiderer 
Metallization of Aluminum Nitride Substrates by Electroless Copper 
Plating 
Bi-Shiou Chiou, J.H. Chang & Jeng-Gong Duh 


Apr/80 


June/20 


June/65 


Electronics/PC Boards 

Alternatives to Cadmium Coatings for Electrical/Electronic 
Applications 
Eric W. Brooman 

Solderability Degradation by Steam Aging 
D.M. Tench, D.P. & Anderson, G.K. Lucey, B. Piekarski & 
L. Lichtenberg 

Diffusion Behavior of Copper Through Electroplated Silver Leadframes 
S. Wakabayashi, T. lijima, M. Nakazawa, N. Kaneko & 


Robust-Design of a Metallization Process for Ceramic Substrates 
H.H. Law, C.A. Mattoe, J. Thomson, Jr., T.E. Smith & 
R. Zappulla 


Environmental Topics (Pollution Prevention, Waste Minimiza- 
tion, Waste Treatment, etc.) 
Practical Pollution Abatement Methods for Metal Finishing 
Craig V. Bishop & Gary W. Loar 
Eliminating 1,1,1-Trichlor Vapor Degreasing in Aerospace Repair 
Applications 
Glenn Travis & Cynthia Boster 
Organic & lonic Soil Removal by Vapor Degreasing with a Heteroge- 
neous Azeotrope of Perchloroethylene & Water 
Eric L. Mainz Mar/24 
Influences of a Wetter & Other Plating Metals on Removal of Dissolved 
Nickel Metal, Chein-Ho Huang & A.C. Chen Mar/51 
Hot Topics at the Wastewater Treatment 
PN TON or ce ckesns canis atsacs sccb rile seavienscdissuevasesadievenesvinee 
Waste Reduction & Environmental Initiatives Continue as Agencies & 
Companies Anticipate the Direction of Clinton Administration .. Apr/22 
Metals Loading Study Supports Milwaukee Finishers’ Stand Against 
Regulations 
John S. Lindstedt 
Case Study: Achieving Stringent Toxicity Limits at a Job Plating Shop 
with Waste Minimization & End-of-Pipe Treatment 
Bill Williams, Paul Schaffman, Scott Backus & 
George Steir Apr/36 
A New Process Alternative for Replacing Ozone-Depleting Solvent 
Cleaners 
Frank A. Marino 
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Stormwater Management for Finishers: How to Prepare an SWPPP 
Michael A. Collins 

The OSHA Cadmium Standard—Tough Schedule/New Compliance 
Concepts 
Arthur J. Boehm 

Crossflow Microfiltration for Extending the Service Life of Aqueous 
Alkali Degreasing Solutions 
Hans Schwering, Peter Golisch & Alan Kemp 

Remediating a Former Plating Shop: Health Protection for Workers & 
Future Tenants 
Kenneth E. Fischer, P.E May/112 

Copper Recovery & Cyanide Destruction with a Plating Barrel Cathode 
& a Packed-Bed Anode 
C.-D. Zhou & D.-T. Chin 

Multibath Conditioning—A Step Toward the Closed Loop 
Max |. Stein 

Wastewater Management for the Metal Finishing Industry in the 21st 
Century 
Peter Gallerani, CEF, & David Drake 

World Environment Center's Waste Minimization Demonstration 
Projects for the Electroplating /Metal Finishing Industry in Latvia 
Stephen D. Couture, Paul E. Thorson, Gretchen Mikeska, Prabodh 
Shah, Nataly Ladutko & Brenton Harding 

Worldwide Trends in Surface Finishing; Part 1 

In Search of Closed Processes in the Swedish Surface 
Finishing Industry 
Osten Ekengren, Staffan Filipsson, Jonas Tolf & 
Lars Clarin 

Alternatives to MACT: Chromium Air Emission Reduction 
Strategies 
Carol Huston, CEF 

Worldwide Trends in Surface Finishing; Part 2 


June/69 


Enviroscope 
EPA Withdraws Proposed Hazardous Waste Identification Rule (HWIR) 
John W. Lott 
Location & Installation of Eyewash & Showers 
SASSI MIMONING PGE ssn. ccaactcadenssactecinscepdidnacdacessscsasuesduchtaacevesss Feb/44 
New EPA Rule: Goods Containing or Manufactured with Ozone- 
Depleting Chemicals Must Have Warning Labels 
Dennis Foster 
Tiered Permitting in California - What Surface Finishing Facilities 
Should Know 
Azita Yazdani 
Update on Water Pollution Control Legislation 
H. Lee Martin 


May/122 


Fine Lines by Mike McChesney, CEF-SE 
Jan/40, Feb/45, Mar/38, Apr/64, May/126, June/52, Sep/58 


Finishers’ Think Tank, by Marty Borruso 
Jan/43, Feb/46, Mar/40, Apr/66, May/127, June/56, July/32, Aug/18, 
Sep/60, Oct/44, Nov/52, Dec/42 


Finishing Technology 
Worldwide Trends in Surface Finishing; Part 1 
Worldwide Trends in Surface Finishing; Part 2 


Focus on the AESF 

The Time is Now—AESF Makes Commitment Concerning Govern- 
ment Relations Through Participation with NAMF 
B.J. Mason 


Focus on Quality Management, by David Sugg 
He’s Baaack: Putting Meat on the Bones—Cause-&-Effect Diagrams, 








Gold 
A Versatile Non-Cyanide Gold Plating System 











Ronald J. Morrissey . Apr/75 
A Clean Way to Plate .... Oct/37 
Health & Safety 
Stairs, Fixed Ladders, Aisles & Exits 

I is iccisAstininokinpedoriesnnmnniicnsemesescsssesamirscnsess Mar/36 
Selected Requirements from OSHA, Typical Industrial Practices 

oc iickcaedesensbtnisonsamniaevtacyonoventecssinseits Apr/68 
OSHA's Confined Spaces Standard 

SI IN SII csccesevassncensonicivasssosnsesenevescnsscstecsevees May/129 
OSHA Tank Certification Requirements 

DI RN gsc loccccsepcscsovcsbaseveaNsnensotsviysessodernceoeseess June/50 
Guidelines for Equipment Noise Control 

PO NE Ec ccncaeseowesivrmoessosbsesnsnssserseesseonssesiussesseseas July/30 
How to Avoid the High Cost of Work-Related Ilinesses 

FRE ss cssscccsesevsenssestronstavecvecsvtqesessessssovessoesiess Sep/62 
Putting Ergonomics to Work 

PII a Sidiser casey sevseccscébanevebhsavisesiasscesseeecovescseonnes Oct/50 
Health & Safety in China 

SNIDER WII TIN  cocesassessssecencarsocressvasoseesbisisscsecccsscecesesess Nov/56 
Medical Surveillance Programs 

PN MINA NEE ws csesresccesssecineesosenssnsesosecsesnssensenseesess Dec/44 


Hydrogen 

Hydrogen in Electrodeposits: Of Decisive Importance, But Much 
Neglected (34th William Blum Lecture) 
TOT, RPRNONIN OS GRIME cos scucncesecenvecsecescsnssssessscosensessassesenseceees Sep/30 


In Memoriam 

Jan/78, Feb/77, Mar/69, Apr/8, May/151, June/30 (William H. Safranek, 
CEF), June/90 ... (annual list), Aug/58, Sep/90, Oct/62 (Dr. Donald 
Swalheim, CEF), 111, Nov/91, Dec/80 


Instructions to Authors 
Yes, You Can Write “Right” for 


Plating & Surface Finishing ..............:sssssscssseeessseeeeteeseeees Jan/30 
ISO 9000 
ISO 9000: What Do Shop Managers Say About It? 
MINIM rs oi, sah gts orubsbacansulioniakosiebibsinshounvxenbinssutzene Nov/35 
ISO 9600—The European Experience 

SOR eee soi sSnstces cavbucudvsstnnnsniisonksesipedovsuniaciesostoned Nov/38 
ISO 9000—Changing Quality Standards in America & the World 

Sos FN RIL NIN ssassciésosssiatnsesccsesepassiebsonetesssicboveesbeceneet Nov/40 


MFSA News Digest by Richard W. Crain 
Jan/87, Feb/87, Mar/78, Apr/96, May/158, June/93, July/78, Aug/64, 
Sep/94, Oct/105, Nov/95, Dec/87 


Nickel 
Electroless Nickel Plating from an Acidic Tartrate Bath 
T. Mimani & S.M. Mayanna 
Characterization of Amorphous Ni-Cr-P Electrodeposits 
Terry R. Guilinger, James E. Voytko, CEF, Ralph E. White & 
Ken-Ming Yin 
Effect of Agitation in Electroless Nickel Deposition 
K. Sevugan, M. Selvam, K.N. Srinivasan, T. Vasudevan & 
NIN adi PSi cehaeas apc bavxasexsisivassiauhenocenvsabevoeeasuasccenceeveren Mar/56 
Structure & Properties of Electroless Nickel-Boron Alloy 


Hongzhe Zhang, Xun June Zhang & Yun Kun Zhang ......... Apr/80 
Electroless Nickel is One of Pittsburgh Plater’s 
NN INNIS sarc ssscustkccnacesissicssvessnscncoscosvososesssonsosvece June/20 


Structure of Electroless Nickel Coatings 
N.M. Martyak, S. Wetterer, L. Harrison, M. McNeil, R. Heu & 


I assoc gunasopensensee WD June/60 


Some Peculiarities of Cathodic Behavior of Brightener Additives in 
Nickel Plating 


Pas III BS, ZOTIOWN oevescscssessesocssesiesssssescosesoscsessosccensess July/53 
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Nickel Electrodeposits with Improved Hot Oxidation & Corrosion 
Resistance by Codeposition of Submicron Powders 


N. Periene, A. Cesuniene & L. Taicas ..........ssesesssesesseeeees Oct/73 
Organic Finishing/Painting/Powder Coating 
For Aluminum Window/Door Fabricator: Powder Coating is 
II ik dacisstienisct nei inseenneniniSiemenesiciosnontennsedveneviedé July/8 
MetoKote Gives John Deere an Out-Source In-House .......... July/10 


Pretreatment Process Makes It Possible: Painting on Vinyl ... July/14 
Electrophoretic Deposition: A New Answer to Old Questions 


Jonothan Holland & Robert Berger .........cscsssessssseseseesenes Aug/8 
Powder Coating: An Environmentally Friendly Alternative to 
Electroplating 
FPG RMON sci vesicsnsncicsicocisdvadassaousssusvssvodivatnssiotsasteassatasscssbestvad Oct/38 
Physical Vapor Deposition 
An Alternative to Cadmium: lon Vapor Deposition of Aluminum 
ENON WS MONU a5 olcts Sica ce cnssssspanicasdesedaransacsecoctsxousonsebcananensepta Jan/14 
IVD: Eliminating Tank Electroplating Solutions for Cadmium 
RDEOINTA MMMM Uo eas fcintpsveressensscnlsassecsessccsnsssisvesssdensassenesbepia Jan/20 
An Electroplater’s View of PVD Processing 
SEMIN Sa cevssacevpcnsssstcts iabanasaptesyhepeestyuavesedsdinisveusosiatsstninniets Jan/26 


How to Grow Pure Metal Coatings: lon Beam Enhanced Deposition of 
Conductive Metallic Coatings 
Arnold H. Deutchman & Robert J. Partyka «0.0... css Feb/26 
Phosphating 
1-Dodecyl Xanthate as a Phosphating Additive: Aspects of Chemistry 
& Corrosion Protection 
Usha B. Nair & M. Subbaiyan ........ cee ceeeeseeseeeeeeteeeeeees Jan/66 


Plant Design & Equipment 
“Making a Mint,” A Look at Modern Technology at One of the UK’s 
Oldest Money-Minting Facilities 


TROL W RIMINI osc scaeccssvatdacaccaddsusapssnuajicverdsssssstvacachsaseyeanie’ June/16 
Multibath Conditioning—A Step Toward the Closed Loop 
AS IMD sais oxusve ca cfacshuasvessntassissosassovcescivetsvessedseshieuvoussices Aug/34 


Plating on Plastics 
Electroless Copper Plating on PVC Composites as Affected by 
Organic Acids 


M. Hassib Abbas & A.A. Abd El-Hakim ..........ccsesseeseeeeseees Jan/62 
Politics (Impact on Finishing) 
Worldwide Trends in Surface Finishing; Part 1... Novw/14 
Worldwide Trends in Surface Finishing; Part 2 ...........ssese Dec/30 


Pretreatment & Organic Finishing, by R.W. Phillips Ill & R.W. Phillips Jr. 
An EPA Focus Group: Looking for Ways to Live with Environmental 


NIE i ieieaccp os svencaviesainsnnvacis\ucsvicvessecsssenentwankssanveahina ln ee Feb/49 
MUM WRIT MII sy ssvunscsesiencsicves siveceonsicasacposcvcayasnaseecseustannicnts Mar/42 
UPAR sv siescscuciiscesscscsevdasswsveloniesssstsbacovsaccestusesciessssvd May/132 
PN REIS soca cesescctvascecsssccscacossstasestssescuencescavesescencaninesg July/34 
BO RINE Gitta isi p-ticcncascbassasssesecenisavecstesstucaucseeensseousobien Aug/20 
The Reality of Zero Discharge .............ccssessesseeeseeeeeseeeeeaeees Sep/64 
How Do We Manage—Or Do WE? .........:cssesssesesseeeseseseeeeeeeees Oct/52 


Stay in “School”; Study Hard & Keep Up with Technology ..... Nov/58 
Readers Speak ...May/6, Sep/8 


Recovery & Refining 
Multibath Conditioning—A Step Toward the Closed Loop 
IK AMINED ssc iee kasha Sevcsssacieovsdpnitcdasshitenabatiereastiecshadaiensiesis’ Aug/34 


Regulatory Update 

1993 Federal Labeling Requirements for Products Manufactured 
Using Chlorofluorocarbons (CFCs) 
Raymond D. Hiley & Peter Gallerani, CEF 
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Related-Interest Organizations (Programs & Profiles) 


TINE cxidouisbaicsdhcse hosantininceldiacahcecdsolotinilonstsnsstiniene May/85 
RN Sn passed desieesaeiinicscannanacassinhasientorsctsstansivdl May/86 
Society Of VACUUM Coaters ........ccsscsssssssessecsscsessssssssscsecsssesees May 85 
AIPP Is Environmental Leader ..............scssesscssesssesessseeseeneens Dec/88 


Shop Features 
For Aluminum Window/Door Fabricator: Powder Coating is Finish of 
Choice 
Pretreatment Process Makes it Possible: Painting on Vinyl ... July/14 
Synergistic Coatings ... Doing the “Impossible”? ................. May/107 
Electroless Nickel is One of Pittsburgh Flater’s 
Mainstay Processes 
MetoKote Gives John Deere an Out-Source In-House 
Double Eagle Plates Steel for Automobiles .............. cece July/12 
A Clean Way to Plate 
New Colorado Plating Shop: Taking a Shine to Luxury Cars 
Looking Ahead with Industry-Giant Xerox: An Innovator & Consistent 
Performer Explores New Uses for Electroforming Facility 
Ray Bailey, Gary Bach, Ron Bilek, Harvey Hewitt, Ed Wallin, CEF, 


SED MMIII oy cceea daaseacsaca asian deuswasdided eat cbasSetensdesnaveseiasenacven Dec/26 
SMT Topics, by James P. Langan 
Small Hole Requirements for SMT ...........ceeeeeseeseeeeeteeneeeees Jan/48 
Emerging Metallization Technologies ..............sscseseeeeseeeeeeees Feb/51 
A Dilemma in Surface Mount Technology ..........ccscceseeeeeeees Mar/4i 
MGR IOI AY PTOIOGO 5.0. <ccescencscececsseessonssacscascsesesoncsudesasseseeses Apr/69 
Balancing Concerns & Technology .........:.::cscesseeeeeereeeeees May/131 
The Impact of Environmentally Friendly Chemistry on SMT ...... June/54 
Specifications Relating to SMT: Where to Find Them? .......... July/36 
Eliminating Lead trom the Component Industty ..............004 Aug/22 
A Lead-Free PC Fabrication Industry .............ccsseseeereeees Sep/69 
Electroless Nickel/Gold PCBs ...............ssssssssssssssssessseseeeseeees Oct/58 
PCB Manufacture: The Changing Scene .............:ccsseeeeeees Nov/59 
Goodbye, SMT Topics; Hello, Circuit Technology .................. Dec/46 
Special Reference Bonuses Included in P&SF 
AESF Shop Guide, 10th Edition ..........c.ccseeseeseetseeeeeeeeesees Aug/75 


AESF Branch Directory, 1993-94... eeeeseeeeeeeeeeeeeeeees Oct/87 


AESF Boards, Sections & Committees, 1993-94 ............ Nov/96 
AESF Publications Catalog) ......::.:<cc.ccessceccossssescecsosveceacessesss Nov/105 
Annual Index to Articles Published in P&SF...........:c:cceseeeee Dec/90 
Steel 

Double Eagle Plates Steel for Automobiles ............:cceeeeeee July/12 
SVC Topics by Donald M. Mattox 

PVD: Vacuum Evaporation—Substrate Fixturing .............. Jan/50 
Substrate Surface Preparation—Cleaning, External .............. Feb/52 
Substrate Surface Preparation—Cleaning Environment ........ Mar/44 
Surface Preparation—In Situ Cleaning .............:cceseeeeseeeees Apr/70 


Substrate Surface Preparation—Surface Modification......... May/134 
Vacuum Deposition—Reactive Evaporation 
Sputter Deposition—Physical Sputtering 
Sputter Deposition—d-c Magnetron Sputter Deposition......... Aug/24 
Sputter Deposition—Sputtering Targets .............scceeeeeeeees Sep/70 
Sputter Deposition—Reactive Sputter Deposition................. Oct/60 
Surface Preparation—Poiymeric Basecoats & Topcoats 
Vacuum Plasma Technology—Oil Contamination from Oil-Containing 

Mechanical Pumps 


Test Your Plating IQ by John Laurilliard 
Feb/73, Mar/65, Apr/96, May/146, June/100, Sep/87, Oct/106, Nov/ 
88, Dec/77 


Testing & Analysis 

Micro-method of Surface Roughness Measurements with SEM 
Wing-yan Ng, Kwan-dick Chan & Ming-kong Lau............... July/48 
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Tin 
Anodic Pulse Enhanced Electrocrystallization (APEX) of Tin 
Chong Ho Sonu & Thomas J. O'Keefe ...........esscecsesseeseeees May/141 


Training/Education/Apprenticeships 


Worldwide Trends in Surface Finishing; Part 1 .............se00: Now/14 
Worldwide Trends in Surface Finishing; Part 2 ..........:::ssess0s Dec/30 
AESF Scholarship Endowment Fund: Helping Pay the Way ...... Dec/36 
Waste Minimization 
Practical Pollution Abatement Methods for Metai Finishing 

Craig V. Bishop & Gary W. LOaf ......c..sccssecsessseessesseesseeseesees Feb/37 


Hot Topics at the Wastewater Treatment Operators Forum ... Apr/26 
Waste Reduction & Environmental Initiatives Continue as Agencies & 
Companies Anticipate the Direction of Clinton Administration .. Apr/22 
Case Study: Achieving Stringent Toxicity Limits at a Job Plating Shop 
with Waste Minimization & End-of-Pipe Treatment 
Bill Williams, Paul Schaffman, Scott Backus, CEF, & 
George Steir 
World Environment Center's Waste Minimization Projects for the 
Electroplating/Metal Finishing Industry in Latvia 
Stephen D. Couture, P.E.; Paul E. Thorson, P.E.; Gretchen Mikeska, 
P.E.; Prabodh Shah; Nataly Ladutko; & Brenton Harding..... Nov/8 


Worldwide Trends 

World Environment Center's Waste Minimization Projects for the 
Electroplating/Metal Finishing Industry in Latvia 

Stephen D. Couture, P.E.; Paul E. Thorson, P.E.; Gretchen Mikeska, 
P.E.; Prabodh Shah; Nataly Ladutko; & Brenton Harding..... Nov/8 


Worldwide Trends in Surface Finishing; Part 1 .................08 Novw/14 
ISO 9000: What Do Shop Managers Say About It? 

I ooo pr eiaindcosvasonciseascapBhen casas usastorsbeanierseccivivdadciades Nov/35 
ISO 9000—The European Experience 

NMS aegis 6 ceces daicsneinnnscsesieceaenazde¥caassveduousestiasdeadieadiceiaa Nov/38 
ISO 9000—Changing Quality Standards in America & the World 

EPEC WMATA CHEE ois seaiccstsceausuasesacacedtidediace tusecpsicanielsedecg Nov/40 


In Search of Closed Processes in the Swedish Surface Finishing 
Industry 
Osten Exengren, Staffan Fillipsson, Jonas Tolf & 


MSN MM 255304 dcsc5acch cans ancseaccacuscensscsostaydpduasuvasteowavaseateanteeds Nov/46 
Health & Safety in China 
FE CAMeEN HH rer Fr RENO soca cvssoneasicsnsdataddnannsstevanadendsievasbadesasussees Nov/56 
Zinc 
Double Eagle Plates Steel for Automobiles .............ceesseeeeee July/12 


AESF SUR/FIN® ’94—Indianapolis 
Incorporates Exciting Changes! 


¢ New opening time for exhibit! Meet more than 200 suppliers at the 
“preview reception” on Tuesday evening, June 21. 


* Exhibit hours will be 9 a.m. - 6 p.m. on Wednesday, June 22; 
Thursday's hours will be 9 a.m. - 4 p.m. 


* Time built in for exhibit only! From 11 a.m. until 2 p.m. on 
Wednesday, no technical sessions will be held so that attendees 
can maximize their time in the exhibit hall! 


¢ Focused technical sessions; enjoyable social events; & spouse/ 
guest program, too! 


SUR/FIN® ’94 Conference « June 20-23 
SUR/FIN® Exhibit « June 21 (evening), 22 & 23 
indiana Convention Center, Indianapolis, IN 
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